A fundamental tenet of investment theory and the traditional theory of monetary policy transmission is that investment expenditures by businesses are negatively affected by interest rates. Yet, a large body of empirical research offer mixed evidence, at best, for a substantial interest-rate effect on investment. In this paper, we examine the sensitivity of investment plans to interest rates using a set of special questions asked of CFOs in the Global Business Outlook Survey conducted in the third quarter of 2012. Among the more than 500 responses to the special questions, we find that most firms claim to be quite insensitive to decreases in interest rates, and only mildly more responsive to interest rate increases. Most CFOs cited ample cash or the low level of interest rates, as explanations for their own insensitivity. We also find that sensitivity to interest rate changes tends to be lower among firms that do not report being concerned about working capital management as well as those that do not expect to borrow over the coming year. Perhaps more surprisingly, we find that investment is also less interest sensitive among firms expecting greater revenue growth. These findings seem to be corroborated by a cursory meta-analysis of average hurdle rates drawn from firm-level surveys at different times over the past 30 years, which exhibit no apparent relation to market interest rates.
Introduction
A fundamental tenet of investment theory and the traditional view of monetary policy transmission is that a rise in interest rates has a sizable negative effect on capital expenditures by businesses. In particular, the market interest rate is considered to be a key building block in the firm's user cost of capital, which, combined with the resulting stream of expected cash flows, constitute the primary determinants of whether and how much to invest. Yet, a large body of empirical research offer mixed evidence, at best, for a substantial interest-rate effect on investment. 1 Much of that research is focused on measuring the elasticity of investment with respect to the all-in user cost of capital, from which one can back out the implied interestrate elasticity. In the earlier studies, the effects of changes in the user cost of capital on investment estimated from time-series data tend to be surprisingly small in the short-to medium-term (Chirinko, 1993) . More recent time series studies that focus on estimating the long-run elasticity of investment to the all-in user cost tend to find larger user-cost effects, which are more in line with standard theory (Caballero, 1994; Schaller, 2006) .
Regardless of horizon, though, interest rate elasticities backed out from most empirical studies are predicated on the restrictions imposed by the user cost formula.
Indeed, the few attempts to separately estimate elasticities for each component of user cost generally find no negative effect associated with the interest rate component of user cost, and relatively sizable effects from the other user cost components (Tevlin and Whelan, 2003; Schaller, 2007) . Simultaneity bias from unobservable shifts in investment demand are widely presumed to be the culprit behind the lack of a negative interest rate coefficient, but an alternative explanation could be that the required rate of return used for investment decisions is not closely connected to recent interest rates, whereas other components of user cost are more accurately measured. 2 Studies using microeconomic data, particularly when combined with natural experiments, generally find larger user-cost effects than aggregate studies. Here again though, empirical tests mostly focus on estimating implied interest-rate effects under the constraints assumed within the user cost formula; so results could be driven by the noninterest rate components. Indeed, Cummins, Hassett, and Hubbard (1994) , one of the most commonly cited microeconomic studies, find that all-in user cost elasticity estimates are largely unaffected if the firm-level measures of required return employed in the usercost formula are replaced with a fixed 4% real required rate of return. 3 Our study offers a very different approach to measuring the interest-rate sensitivity of investment. It avoids conventional identification biases by using data from a survey of corporate executives, which asks directly how their companies' investment plans are likely to be influenced by changes in interest rates, holding other factors constant. The data come from the quarterly Duke University/CFO Magazine Business Global Outlook survey of financial executives, a web-based survey completed by around 600 to 900 U.S. companies each quarter. Our analysis focuses on the responses from CFOs of U.S. firms in nonfinancial industries who provided answers to two special questions that were included in the September 2012 survey.
The key survey questions ask the respondents to assume that "demand and cost conditions faced by your firm and industry remain the same" and then answer the following: "By how much would your borrowing costs have to decrease to cause you to initiate, accelerate, or increase investment projects in the next year?" After responding, the executives were asked the opposite question, "by how much would your borrowing costs have to increase to cause you to delay or stop investment projects." They were given six response choices (in addition to the option to responding "not applicable").
These choices were: 0.5 percentage point, 1 percentage point, 2 percentage points, 3 percentage points, more than 3 percentage points, or "likely would not change investment plans in response to an interest rate increase." If the latter response is chosen, the respondent was prompted with an open-ended question: "Why not?"
To provide further context for interpreting those responses and to analyze factors that influence the firm's reported interest-rate sensitivity, we construct indicators of the firm's financial condition and its outlook based on the regular quarterly survey questions that ask about the firm's expectations for growth and about issues of greatest management concern. Another important piece of information came from a special question that asks "Do you plan to borrow to fund at least part of your investment in the next year". The survey also provides information on some basic firm characteristics such as broad industry and firm size.
Our findings can be summarized as follows. The vast majority of CFOs indicate that their investment plans are quite insensitive to potential decreases in their borrowing costs. Only 8% of firms would increase investment if borrowing costs declined 100 basis points, and an additional 8% would respond to a decrease of 100 to 200 basis points. Strikingly, 68% did not expect any decline in interest rates would induce more investment. In addition, we find that firms expect to be somewhat more sensitive to an increase in interest rates. Still, only 16% of firms would reduce investment in response to a 100 basis point increase, and another 15% would respond to an increase of 100 to 200 basis points.
A few factors help to explain the cross-sectional variation in reported investment sensitivity to interest rates. One of the strongest factors, particularly with regard to increases in interest rates, is whether a firm has plans to borrow to finance some of their investment plans in the year ahead. Those without plans to borrow were much less likely to anticipate cutting back in response to an increase or required a larger increase to induce a cutback.
A factor that influenced the propensity to respond to both borrowing cost increases and decreases was whether the firm considered working capital management to be a top concern (about 25% of firms). A third and perhaps more surprising factor is a firm's expectations for revenue growth over the coming year. In particular, firms with higher growth expectations were found to be less sensitive to changes in interest rates. On the other hand, investment sensitivity to interest rates did not appear to be related to firm characteristics such as firm size, whether it is publicly or privately owned, or its industry classification. Finally, we attempted to test for an uncertainty effect (related to the option value of waiting) but our proxy for uncertainty did not have a significant negative effect on interest-rate sensitivity.
As noted above, firms that expected their investment plans to be unresponsive to any conceivable decrease (or increase) in borrowing cost were given the space to provide a reason, and most offered one. The most commonly cited reason for insensitivity was the firm's ample cash reserves or cash flow. Two other popular reasons were: (i) interest rates are already low (absolutely, or compared to firm's rate of return); and (ii) the firm's investment was based largely on product demand or long-term plans rather than on current interest rates. Only about 10% of firms providing a reason for not responding to a decrease cited a lack of profitable opportunities, and only a handful offered high uncertainty as a reason.
Twelve months after survey respondents were questioned on their likely responses to prospective changes in interest rates, actual longer-term interest rates were, in the event, about 100 basis points higher. The September 2013 Global Business Outlook thus asked CFOs how their firms reacted to these developments and the responses broadly confirmed the limited sensitivity indicated in our analysis of the predicted reactions in the original survey.
Finally, as part of our effort to expand upon the interpretation of our findings, we also provide survey-based evidence on how firm's self-reported hurdle rates for new investment have evolved during the past 30-years' slide in market interest rates. The corroborating evidence on firm's hurdle rates is gathered from the Duke/CFO Magazine survey in selected recent quarters, as well as several one-time surveys by academics, in which U.S. companies have been reported their hurdle rates,. The data indicate that hurdle rates remain surprisingly high of late and, in the aggregate, apparently quite insensitive to interest rates over time.
The rest of this paper is organized as follows. Section 2 summarizes the special questions on the interest rate sensitivity of investment plans in the Global Business Outlook survey. Section 3 describes sample selection and firm characteristics of respondents by their reported sensitivity to interest rate changes. Section 4 presents our empirical methodology and main results. Section 5 discusses the implications of our findings using complementary evidence from previous studies on hurdle rates and Section 6 concludes.
Data

The CFO Survey
The Duke CFO Magazine Global Business Outlook (or Duke/CFO) survey, conducted quarterly by Duke University and the CFO magazine since 1996, polls financial executives of firms with sales ranging from less than $25 million to more than $10 billion, from a wide spectrum of industries.
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Each quarter, e-mail invitations to complete the web-based survey are sent to thousands of firms. In recent years, around 800 to 900 companies have completed the survey each quarter.
The measure of CFO sentiment constructed from the survey and published by Duke CFO Magazine tracks fairly closely the sentiment gauge that is constructed from the Global Business Outlook Survey conducted by the Federal Reserve Bank of Philadelphia [construct comparison chart] . Special questions from the Duke/CFO survey have been used to study a wide range of topics in corporate finance, including capital structure (Graham and Harvey, 2001) , payout policies (Brav et al., 2005) , liquidity management in periods of stress (Campello et al., 2011) , and the effects of financial crises on nonfinancial firms (Campello, Graham, and Harvey, 2010) .
Special questions on the sensitivity of investment to interest rate changes
The CFO survey conducted in September 2012 included, for the first time, questions asking respondents how sensitive their investment plans are likely to be in response to potential increases or decreases in the interest rates they faced. Our analysis focuses on the survey responses from about 550 private sector CFOs at U.S. nonfinancial firms, thereby excluding responses from non-for-profit and government entities as well as financial firms. To gauge the sensitivity of investment plans to changes in interest rates, all survey respondents were asked the following question:
"We'd like to better understand the extent to which borrowing costs affect your investment plans. Assuming demand and cost conditions faced by your firm and industry remain the same, please answer the following: By how much would your borrowing costs have to decrease to cause you to initiate, accelerate, or increase investment projects in the next year?"
Responses were structured in multiple choice format; in addition to "Not applicable," there were six possible responses: (1) "0.5 percentage points," (2) "1 percentage point," (3) "2 percentage points," (4) "3 percentage points," (5) "More than 3 percentage points," or (6) "Likely would not change investment plans in response to an interest rate increase." If the sixth option was chosen, the respondent was prompted with an openended question: "Why not?"
Univariate results on interest rate sensitivity
Column 1 of Following the question on interest rate decreases, survey respondents were also asked in the same multiple-choice format about a hypothetical increase in their borrowing costs:
"By how much would your borrowing costs have to increase to cause you to delay or stop investment projects?" The responses to this second question (in column 2) indicate somewhat more sensitivity to interest rate increases than decreases, but the size of the increases most would bear before cutting back investment tended to be quite large.
Among the 534 firms that answered this special question, 16% would react to an increase in borrowing costs of 1 percentage point or less; another 16% would react to a 2 percentage point increase. Another 31% would only react to an increase of 3 percentage points or more, while 37% responded they would likely not change their investment plans in response to an increase in borrowing costs.
Characteristics of sample respondents
For analyzing firm characteristics that might explain cross-sectional differences in the sensitivity to interest rates, we restrict attention to the subsample of 428 firms that provided (non-N.A.) responses to both interest rate sensitivity questions and that completed all the other survey questions used to construct our key explanatory variables.
The distributions of the responses to the interest rate sensitivity questions in this subsample are very similar to those shown for the full sample of responses in Table 1 .
The standard survey includes questions that identify some basic firm characteristics, including firm size (by revenues and number of employees), ownership (public or privately owned), and broad industry sector. In addition, each quarterly survey contains a set of questions asking respondents to provide quantitative responses on their expectations for a variety of financial performance metrics for their firm over the coming 12 months. Two survey metrics are ultimately used in our analysis, expected revenue growth, the metric which had the highest response rate, with the vast majority of firms providing responses, and capital spending growth, for which the response frequency is about 15% lower.
Our primary gauge of firm size comes from a question asking firms to categorize their annual revenue within one of seven buckets: (1) less than $25 million, (2) $25 million to $99 million, (3) $100 million to $499 million, (4), $500 million to $999 million, (5) $1 billion to $4.9 billion, (6) $5 billion to $9.9 billion, (7) more than $10 billion. A similar question asks firms to report their number of employees within similarly broad ranges, but responses are provided a little less frequently than to the revenue question. . At the time of the survey, a significant portion of firms in our sample expected modest growth in revenues over the next 12 months. About one-third of firms in our sample reported that they expected sales to increase between 0 and 6% over the next year. Even so, almost 15% of firms in our sample expected very strong revenue growth (20% or more). The distribution of expected growth in capital expenditures was similar, but slightly more concentrated around zero growth than the distribution of expected revenue growth.
[Insert Figure 2 about here]
The survey question that is perhaps most obviously related to the focus of our analysis is question 8: "Do you plan to borrow to finance some of your investment plans next year." Assuming no capital market imperfections, the interest rate is a component of the opportunity cost of an investment for all firms, and so interest rates should influence all firms' investment decisions on the margin, and not just those that expect to borrow.
Alternatively, to the extent that capital market imperfections create substantial wedges, such as in the "pecking order" theory of financing, then changes in interest rates could be less decision-relevant to the subset of firms that do not plan to finance marginal investment with debt. We construct a dummy indicator equal to 1 for those firms that do plan to borrow and zero for firms that indicated they have no plan to borrow or that the question about borrowing is not applicable. As shown in the first column of Table 2 , 49% of our sample firms indicate plans to borrow.
Finally, we construct a pair of variables from the responses to a regular survey question that asks firms to indicate their top three company-specific concerns they face, and prompts them with 13 standard response options as well as the opportunity to indicate other non-listed concerns. The responses a firm chooses to this question might be indicative of characteristics that are likely to influence firm investment plans. The two most commonly chosen of the standard response choices offered are concern with "ability to maintain margins" and "cost of health care," flagged by about 60% and 40% of sample respondents, respectively. In our analysis, we focus on two of the other fairly commonly flagged responses, one that indicates uncertainty is a major concern and one that indicates that access to financing is a major concern.
The choice of top concerns that most clearly indicates the importance of uncertainty is the concern about "ability to forecast results," flagged by 32% of sample firms. Thus, we construct a dummy indicator for uncertainty, equal to 1 for all those observations where the respondent chose "ability to forecast results" as a top three concern. Theories of investment that focus on the option value of waiting (e.g., Abel and Eberly, 1996; Dixit and Pindyck, 1994) suggest that, all else the same, firms facing relatively high uncertainty are likely to be relatively insensitive to changes in user-cost parameters, including the interest rate.
The other presumably highly germane concern among those listed is concern about "working capital management", which was flagged by 26% of the sample firms. If working capital management is a top concern, this would seem to indicate that the respondent firm is more sensitive to financial market conditions, perhaps because it does not have access to ample internally-generated funds. Thus, one might expect the investment (as well as operational) plans of firms that flag "working capital concerns" to be more sensitive to potential changes in the cost of borrowing.
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Panel A in Table 2 summarizes the characteristics of firms that responded to the special question about the sensitivity of their investment plans to interest rate increases.
Column 1 shows statistics for the full sample used in the regression model estimation. As indicated earlier, 26% have working capital concerns, 32% have concerns about uncertainty, and 49% plan to borrow. In addition, 78% of respondents are privately held, 58% expect robust revenue growth (above 5%) over the next year, while 57% are relatively small with revenues less than $100 million. Manufacturing firms account for a third of the sample, with services (18%) and retail (14%) being the second and third most represented industry groups. Finally, indicated at the bottom of the table, 15% of our sample firms did not provide a response to the inquiry about their expected growth in capital expenditures. Some of the regression analysis excludes those observations in an effort to impose additional quality control on the survey data.
[Insert Table 2 about here] Panel A in Table 2 also splits the sample of respondents according to their sensitivity to interest rate increases. When compared with firms that would not change their plans in response to any increase in interest rates (column 3), firms that would respond to an increase (column 2) are more likely to consider working capital management to be a top concern. In addition, firms that would respond to an interest rate increase are much more likely to report plans to borrow to finance some of their investment. Finally, perhaps surprisingly, firms that would respond to an increase are less likely to be anticipating robust (5% or more) revenue growth, compared to those that would not change their plans in response to an increase. To the contrary, under the presumption that firms with slower-growing revenues have fewer profitable growth prospects, we might have expected these firms to be less sensitive to interest rates than faster-growing firms.
The last column in Table 2 shows the characteristics of the observations that were omitted from our study because the firm chose to respond "not applicable" to the question on interest rate increases. It is not entirely clear how one should interpret the choosing of "not applicable (NA)." It is tempting to infer that choosing NA is tantamount to responding that a change in borrowing cost is not relevant and thus would not affect the firm or its investment decisions. Of course, assuming such an interpretation is clearly speculative, so we have excluded such observations from our main analysis. Still, it is somewhat instructive to compare the characteristics of the firms responding NA to our primary sample firms. Although the non-respondents are similar in many dimensions to the sample of respondents, the firms that responded NA were much less likely to report plans to borrow, and they were a lot more likely to leave blank (NA) their response for expected 12-month growth in capital spending. Finally, they were somewhat less likely to report robust revenue growth, and tended to be smaller in size when compared with our regression sample.
Our findings are very similar when we compare the subsample of firms that would change their plans in response to interest rate decreases and the subsample that would not change plans in response to a decrease (Table 2, Panel B). In particular, firms that are responsive to interest rate decreases (column 2) are more likely to consider working capital management as a top concern and also tend to expect weaker revenue growth compared to firms that are not responsive to rate decreases (column 3). In contrast, there does not appear to be any difference in the propensity to have borrowing plans.
Regression Analysis
Estimation Methodology
As the responses to the special questions reported in Table 1 clearly indicate, a significant portion of firms reported that they would not adjust their investment plans in response to any of the hypothetical changes in interest rates. This raises the methodological question of whether these respondents should be treated as an entirely different category ("completely insensitive") from those that indicated a threshold interest rate change that would induce them to adjust capital expenditures. This interpretation calls for a qualitative response regression model (e.g., a probit). Alternatively, we could treat firms that would not change their investment plans as very insensitive, but still falling along the interest-rate sensitivity continuum. In this case, we could assume they would respond but only to a large change in rates that was inconceivable in the context of the survey question.
Of course, that magnitude is also unobservable to the econometrician. This second interpretation would call for a censored response model (i.e., a tobit). We employ both approaches in this paper.
In the qualitative response approach, we define as a dummy variable that is equal to one if the firm answered that it would delay or stop investment projects in response to an increase in interest rates of 0.5 percentage point, 1 percentage point, 2 percentage points, 3 percentage points, or more than 3 percentage points. On the other hand, the dummy variable was set to zero if the firm reported that it would likely not change its investment plans in response to an interest rate increase. We analogously define the dummy variable based on the special question about the adjustment of investment plans in response to interest rate decreases.
We then model the probability of a firm reporting that it would react to a rate increase using a probit regression: is an index based on annual revenues ranging from 1 (less than $25 million) to 7 (more than $10 billion), and is a dummy variable for privately held firms. We also separately estimate equation (1) with the dependent variable , the dummy variable that identifies whether or not firms would not change investment plans in response to an interest rate decrease.
In the second approach to modeling the interest rate sensitivity of investment plans, the dependent variable is the degree of interest rate sensitivity; specifically, it is the 7 We winsorize at the 10 th and 90 th percentiles in all regressions. Results are qualitatively similar using other winsorization thresholds.
(minimum) interest rate change that would induce the respondent firm to alter its investment. The clear advantage of this approach is that we exploit more of the information in the responses by measuring differences in sensitivity along a continuum.
The disadvantage is that it requires us to impute a more subtle interpretation to the respondent's choice of "would likely not react".
In particular, in the second approach to modeling the response to the question about an increase in borrowing costs, we estimate the following tobit specification:
is equal to the numerical response, either 0.5, 1, 2, or 3
percentage points, when one of these responses are chosen. On the other hand, the response is assumed to be censored, or unobserved, when the true threshold is above 3 percentage points. In particular, we assume that the unobserved threshold is above 3.1 percentage points 8 both for firms that chose "More than 3 percentage points" and those that choose "Likely would not change plans" in response to the question about a prospective increase in borrowing costs. The vector of explanatory variables is the same as in equation (1), and is an independent and identically distributed normal disturbance.
Finally, we separately estimate a similar equation with censored dependent variable, , constructed in an analogous fashion from responses to the question about a prospective decrease in borrowing costs.
Qualitative response results: Interest-rate sensitive versus not sensitive
We begin by reviewing the results for the probit specification, in which firms either react or do not react to interest rate changes. The results from estimating the probit model in equation (1) for the probability that a firm would react to an increase in rates are summarized in Table 3 . The table reports estimated marginal effects for a firm with average characteristics. In the initial specification, column 1, we include only the key explanatory variables. In column 2 we add all the other control variables in vector :
industry fixed effects, the size index, and the dummy for privately held firms. In column 3 we exclude sample firms that expected revenue to contract more than 5%, as these firms that seem much less likely to have many investment opportunities to begin with.
The sample in column 4 is further restricted by excluding those firms that, when asked about their expected growth in capital expenditures over the next 12 months, left it blank, rather than choosing a quantitative response (as instructed for questions that are "not applicable"). Firms that provide a forecast for growth in capital expenditures would seem to be better positioned to respond to a question about how interest rates would affect their investment plans.
[Insert Table 3 about here]
Consistent with the univariate statistics reported in Indeed, it appears that all the influential variables appear to have larger effects in specification (3), and the pseudo-R 2 increases as well, suggesting that our model fits better for firms that are more likely to be contemplating substantial investment in the first place. In a similar vein, the model appears to fit even a bit better in column 4, where we omit firms that did not report an expected growth rate for capital expenditures (as if it the question was not applicable). Thus, the model fits better on those observations where firms appear to be in a better position to contemplate the potential effect of interest rates on investment plans. We similarly analyze the sensitivity of firms to interest rate decreases, and the results from these probit regressions are reported in Table 4 .
[Insert Table 4 about here] Similar to our findings for the sensitivity to interest rate increases, we also find that firms concerned about working capital management are more likely to respond to interest rate decreases. In addition, firms expecting more robust growth in sales are less likely to react to rate decreases. Interestingly, in contrast with the findings in Table 3 , we do not find that those firms planning to borrow (to at least partly fund their investment) to be any more sensitive than firms not planning to borrow. Thinking in terms of discretized decisions, this asymmetry seems sensible: if firms are already planning to borrow, then an increase in rates could push the investment plan "out of the money;" but a decrease in rates might not alter their calculus. Indeed, it might be even more likely to change the decision of some firms that are not planning to borrow. Finally, as in Table 3 , we find our results tend to be stronger when we exclude firms expecting revenue declines and firms that did not report an expected growth rate for investment.
Determinants of the degree of investment sensitivity to interest rates
In this section we treat the firms that indicated they would not alter their investment plans to changes in interest rates as having a high unobservable threshold below which they are insensitive. . Given their unobservable (censored) threshold, as well as that for those firms explicitly indicating they would respond to a change greater than 3 percent,
we estimate a tobit model on the size of the interest rate change that would induce a response. As with the probit regressions, we first consider the reaction to interest rate increases.
The results from estimating equation (2) on the minimum rate increase that would cause firms to adjust their investment plans are summarized in Table 5 . The regression in column 1 excludes industry fixed effects, the size index, and the dummy for privately held firms. In column 2 we include all the control variables. In column 3 we restrict the sample to firms that expected revenue growth greater than −5%. The sample in column 4
is further restricted to firms that reported an expected growth rate (of any sign) for capital expenditures. Finally, the sample in column 5 excludes those firms that indicated they would not react to any increase in interest rate (i.e., unresponsive firms).
[Insert Table 5 about here] Consistent with the results from the probit regressions, we find that firms reporting having working capital concerns tend to respond to smaller increases in interest rates, suggesting greater rate-sensitivity of investment plans. In addition, we find that firms planning to borrow at least part of their investment funds also adjust their investment plans in response to relatively smaller changes in rates. Finally, we find that firms expecting relatively greater revenue growth-and thus presumably more robust investment opportunities-are less sensitive to interest rate increases in the sense that they tend to require larger changes in rates to adjust their investment plans. As in the probit regressions, excluding firms that expect revenue declines (column 3) and those that do not provide an expected growth rate for capital expenditures (column 4) tends to boost a bit the magnitude of the estimated coefficients and improve model fit. As a final robustness check, in column 5 we drop observations for which firms answered that they would "likely not change plans" in response to an increase in borrowing costs. The in this case are attenuated somewhat and the pseudo-R 2 is lower. Reflecting the fall-off in sample size, statistical significance is also somewhat weaker; nonetheless, in a qualitative sense, the results are quite similar to the previous specifications.
We reproduce the analogous regression specification to estimate the sensitivity to interest rate decreases, that is, we estimate the minimum decrease in interest rates that would cause firms to initiate, increase, or accelerate their investment plans. In the first four specifications shown in Table 6 , we find that the coefficients associated with working capital concerns are again negative and statistically significant, indicating that firms reporting concerns about working capital management are more responsive to interest rate decreases. However, some of the results in Table 6 are a bit different from those in the probit regressions. In particular, unlike the probit specification for interest rate decreases, the coefficients on Plan to Borrow are significant in some of the specifications here, suggesting that firms with plans to borrow tend to require a smaller interest rate decrease to react.
[Insert Table 6 about here]
On the other hand, the positive coefficients on expected revenue growth suggest that faster growing firms again tend to require larger interest rate changes before they react, but this coefficient is never statistically significant in these regressions. One new effect uncovered in this specification is that firms having uncertainty concerns require larger interest rate declines to induce an increase in investment, a result that is consistent with the option value theory of investing. Finally, in the specification in column (5), we again drop observations in which the firm indicated it would "likely not change plans" in response to a decrease in borrowing costs. This restriction removes two-thirds of the remaining sample, and the results suggest that, across this group of firms, uncertainty concerns is the only characteristic that significantly affects sensitivity.
Interpretation and Implications
Reasons given for investment insensitivity
Respondents who indicated their firms would not change investment plans as a result of a decrease (or increase) in borrowing costs were prompted with the question, "why not?" and most offered a reason. While responses were not guided by any structure (beyond a blank line to fill in), we found that the majority of them fell into a handful of fairly well-delineated themes. The most commonly cited rationale offered for insensitivity to prospective interest rate changes centered on the idea that debt was not a marginal source of finance. Most of the responses in this category invoked the firm's ability to finance desired investments internally, owing to the presence of ample cash reserves or sufficient cash flow from ongoing operations (Table 7) . Also included in this category is a handful of cases where the respondent said either that their firm does not use debt or that they had already locked in financing. Overall, this category of response was offered by about half the firms that would likely not respond to an increase in borrowing costs and a third of firms that would not respond to a decrease.
[Insert Table 7 about here]
The two other relatively common reasons were: (i) interest rates are already low, absolutely or compared to firm's rate of return (more common in the case of interest rate decreases); or (ii) the firm's investment is based largely on product demand or a longterm plan, rather than on current interest rates. The fourth and final common reason, invoked by about 10% of firms providing one, was a lack of profitable opportunities.
Surprisingly, only 3% cited high uncertainty as the reason for not responding to a decrease, while only 2% cited lack of access to credit. Of course, lack of access could be an underrepresented reason if most firms lacking access to credit were prone to choose "not applicable" in response to the primary questions on interest rates changes. Overall, these findings suggest that, for many firms in September 2012, the level of interest rates was not an important determinant of investment plans largely because debt was not viewed as a marginal source of funding or because firms' own hurdle rates for investment far exceed, or have little relation to, interest rates at the their recent low levels.
Some evidence on investment hurdle rates
If the connection between prevailing interest rates and the hurdle rates firms use to determine investment choices is critical to interpreting our results, then it would be instructive to examine the available survey evidence on hurdle rates and how they have changed over time. Over the past 30 years, a handful of surveys focusing on firms' capital budgeting practices have included questions asking respondents for their current investment hurdle rates-the expected rates of return they require for dedicating capital to new projects. On a couple of occasions, the Duke CFO Business Outlook Survey has itself included a question asking for firms' hurdle rates, one instance being the survey in the second quarter of 2012, just prior to the survey studied in this paper.
Using all 328 completed responses from that survey, we find that the average respondent reported a hurdle rate of 14.1%, while the median value was 13.4%. On the face of it, this seems quite high relative to the average BBB-rated corporate bond yield at that time, which was close to 4%. To compare Global Business Outlook survey results with previous survey studies, we calculate and plot the results for the subsample of 150 respondents that are nonfinancial corporations with sales in excess of $100 million. In this subsample, both the mean and median hurdle rates are even a bit higher, at 15%. -1985 and 2012 ; moreover, the median and modal responses appear to be unchanged or close to unchanged over the entire period. The fact that the mode has been a constant 15% throughout the entire period suggests that hurdle rates are determined using rough rules of thumb, rather than fine-tuned calculations, an interpretation that would account for the lack of sensitivity to interest rates reported by vast majority of the firms in our study.
One final bit of insight on the factors that affect interest rate sensitivity among firms in the September CFO survey might come from examining the cross-sectional variation in hurdle rates reported by firms in the second quarter 2012 CFO survey (a quarter prior to our study). In particular, recall the finding that firms expecting higher revenue growth tend to report lower sensitivity to prospective interest rate changes. We conjectured that this could be because the expected return on the marginal investments of higher growth firms tends to be much higher than current interest rates (and the returns on marginal investments by lower-growth firms). Using the hurdle rate data from this survey, we could examine whether higher growth firms tend to have higher hurdle rates, which would be consistent with this conjecture. If so, this would also suggest that understanding the large gap between the average hurdle rate and current interest rates could shed light on the generally low degree of interest sensitivity expressed by the average firm.
As a simple test of this idea, we divide the 268 nonfinancial firms that provided a numerical response to the question asking for their hurdle rate in the earlier 2012 survey into quintiles according to their expected 12-month revenue growth. These quintile ranges are: (i) below 1%, (ii) 1% to 5%, (iii) 5% to 8%, (iv) 8% to 15%, and (v) 15% or higher. Moving from lowest to highest revenue growth quintile, we find the following group median hurdle rates: 12%, 12%, 14.5%, 15%, and 18.5%. Group means progress in a similar monotonic fashion and, by either measure, the median or mean hurdle rate for the highest growth quintile is significantly higher than that for the lowest growth quintile. This is consistent with our conjecture that investment by higher-growth firms is relatively insensitive to interest rates because their hurdle rates are far above and perhaps largely unaffected by interest rates.
Reported sensitivity to actual interest rate increase
By August 2013, twelve months after Global Business Outlook surveyed firms on their sensitivity to hypothetical interest rate changes, long-term interest rates had in fact risen substantially; notably, yields on 10-year Treasury bonds and investment-grade bonds were about 100 basis points higher. Fortuitously, the Global Business Outlook survey for the third quarter of 2013 once again included questions about interest-rate sensitivity, including a retrospective question:
"Over the past quarter, interest rates have increased by 1%. What effect have higher rates had to this point on your capital spending [also hiring, debt financing]?"
Among the 396 usable responses to this question, 9 CFOs indicated their capital spending was "reduced significantly" and 28 indicated it was "reduced somewhat".
Thus, in total, 9.3% of respondents claimed they had reduced capital spending in response, closely in line with the 10% of respondents from the 2012 survey who predicted their firm would reduce investment plans in response to a 100 basis point increase. Also consistent with our previous findings, those firms that reporting reduced capital spending owing to the interest rate increase also reported relatively low growth prospects on average. Their median expected 12-month revenue growth was -0.5%, compared to a median of 7.0% among firms that did not report a cut in capital spending due to the interest rate increase.
Following the question about effects of the recent rise in interest rates, the 2013 survey asked forward-looking questions about interest rate increases, the first being: 
Conclusions
This paper takes a survey approach to study the interest rate sensitivity of investment, a central question in investment theory, as well as the transmission of monetary policy.
In contrast to previous work in this area, which has mostly relied on observed ex-post investment outcomes at the firm or aggregate levels, our approach allows us to focus on firms' planned (ex-ante) policies.
Using a special set of questions on the reaction of firms to hypothetical increases and decreases in interest rates asked of respondents to the Global Business Outlook survey conducted in the second quarter of 2012, we find that most firms did not see themselves as likely to increase investment if interest rates decreased. Firms expected to be somewhat more sensitive to interest rate increases than decreases, but for the most part the interest rate increases required to elicit adjustments to investment plans are generally quite large.
The investment plans of firms that do not expect to borrow over the coming year or for firms that do not report that working capital management as one of their top business concerns tend to be less sensitive to interest rate changes than the average sample firm.
More surprisingly, we find that firms that expect stronger growth in revenuepresumably firms with brighter investment opportunities-also tend to be less sensitive to interest rates. We interpret this finding as suggesting that faster growing firms face marginal investment returns that substantially exceed the cost of borrowing. Separately, we provide evidence from other business surveys conducted over the past few decades which indicates that, in contrast to steeply declining interest rates, average hurdle rates have remained elevated and quite steady over that period. This seems to corroborate our main finding that investment plans tend to be quite insensitive to interest rates.
Of course, there are many caveats to our study. Perhaps most importantly, the key survey questions have been asked only once, in September 2012, and-despite the bit of corroborating evidence from the year-later survey-we do not know the extent to which inferences can be extrapolated to other periods. Moreover, while our analysis is less vulnerable to the usual identification problems faced by analysis of ex-post investment behavior, survey responses to hypotheticals should be interpreted with caution. Finally, the Duke CFO survey results do not necessarily rule out a sizable aggregate investment response if the minority of firms that do respond to interest rate changes tend to alter investment by large amounts. Still, the findings from the special questions in the Duke CFO survey about the interest rate sensitivity of investment, together with the evidence on consistently elevated investment hurdle rates in several prior studies, arguably provide some support for the view that investment is not as tightly linked to interest rates as traditional theory would suggest. percentiles. Plan to borrow is an indicator variable constructed from responses to the question: "Do you plan to borrow to fund at least part of your investment plans next year?" Firm size is an index based on current annual revenues ranging from 1 (less than $25 million) to 7 (more than $10 billion). Private firm is an indicator variable for privately held firms. Retail, mining, transportation, technology/communications, services, health, and other industries are industry dummies. The sample in column (3) is restricted to firms that expected revenue growth greater than −5% and the sample in column (4) is further restricted to firms that reported an expected growth rate for capital expenditures. *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the 10% level.
(1) (2) (3) Table 6 . The sample in column (3) is restricted to firms that expected revenue growth greater than −5% and the sample in column (4) is further restricted to firms that reported an expected growth rate for capital expenditures. *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the 10% level.
(1) (2) (3) Table 6 . The sample in column (3) is restricted to firms that expected revenue growth greater than −5%, the sample in column (4) is further restricted to firms that reported an expected growth rate for capital expenditures, and the sample in column (5) further excludes firms that would not react to any increase in interest rates. *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the 10% level.
(1) Table 6 . The sample in column (3) is restricted to firms that expected revenue growth greater than −5%, the sample in column (4) is further restricted to firms that reported an expected growth rate for capital expenditures, and the sample in column (5) further excludes firms that would not react to any increase in interest rates. *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the 10% level.
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